INTRODUCTION
Functional chronic constipation may be considered as a longstanding symptom of altered evacuation, defined by a reduced number of bowel movements and/or an abnormal defecation act (1) . This symptom affects a significant percentage of the adult population in Western countries (2) , and it has been shown to impair the quality of life of patients in multinational surveys (3) .
Presently, the main diagnostic criteria for functional constipation are those following the Rome Working Group classification (now in the third version) (4), based on a combination of two or more of the following: straining at stool, presence of lumpy/hard stools, sensation of incomplete evacuation, and two or less defecations per week. Moreover, the Rome criteria include, among functional gastrointestinal disorders, two other entities mainly characterized by constipation, i.e. constipation-predominant irritable bowel syndrome (C-IBS) (4) and functional defecation disorders (5) .
Other definitions for constipation, such as that of the American Gastroenterological Association (6) , that of the American College of Gastroenterology (7), and that of the Latin American Consensus (8) are consistent with the Rome III criteria but are thought to be less quantitative and more subjective (9) .
However, things may be somewhat different in daily clinical practice, and patients with functional constipation may also complain of other symptoms such as abdominal distension, flatulence, and headache, in addition to abdominal pain (10, 11) . Curiously, abdominal pain is never mentioned in association to functional constipation in any of the above classifications, whereas it appears to be the prominent symptom in C-IBS (4) .
Thus it appears that, presently, the presence of painful constipation (PC), although an important and frequent entity in clinical practice, in the mind of researchers is suspended in a sort of limbo, in that it does not appear in the criteria of functional constipation, nor in those of IBS (4, 5) .
Purpose of the present review is to try to establish that PC, although poorly investigated, is to be considered as an independent entity.
METHODS
We made a comprehensive online search of Medline and the Science Citation Index using the keywords "con-stipation", "functional constipation", and "abdominal pain" in various combinations with the Boolean operators and, or, and not. We included only articles that related to human studies, and we performed manual cross referencing. We selected articles published in English between January 1965 and March 2010, but a search in non English languages and among journals older than 1965 was also performed in our library. We excluded letters, and we reviewed abstracts only when the full papers were unavailable.
What is known about painful constipation
Apart from cases of PC due to obvious, treatable or secondary causes (such as that secondary to cancer, drugs, anal fissures, etc (12, 13) ), most literature data on the association abdominal pain-constipation turn around IBS (14) . Surprisingly, apart from C-IBS, scarce importance has been given to the study of PC, and literature data are subsequently scarce, with only a handful of studies specifically assessing this topic.
A first multicenter study on constipated patients reported that 76% of them complained of abdominal pain, independently from the gender and the transit time (10) . In this study, 11% reported severe pain associated to constipation; the pain was usually localized in the mesogastric area in patients with delayed rectal transit, whereas most patients with slow colonic transit had epigastric and left side pain (10) . A major drawback of this study is that it has been conducted many years before the Rome criteria were implemented; thus, the recruitment is likely to have included very heterogeneous patients (possibly also IBS ones).
Another study (also conducted before the Rome criteria) addressed physiological differences between patients with PC and painless constipation (15) . Compared to those with painless constipation, PC patients displayed higher values of anal maximum resting pressure and rectoanal inhibitory reflex amplitude, and lower values of sensation threshold, need to evacuate, and maximum rectal tolerable volume. PC was associated with normal colonic transit time, with most patients complaining of abdominal distension and feeling of incomplete evacuation (even though dyschezia was complained only from one of these patients), whereas constipation in the painless group was consistently associated with a delayed transit time (15) . Again, this study has discrete limitations, mainly due to the small number of subjects recruited (overall, 25 patients) and the fact that the PC group may have included patients with IBS.
More recently, the specific problem of PC has been addressed with more rigorous criteria. In a questionnaire study on about 3000 women, carried out in accordance with Rome II criteria and trying to differentiate IBS from PC, the latter was complained of by 1% of women in the community compared to 7% of constipated women without pain (16) . Compared to subjects with painless constipation, PC patients more closely resembled those with IBS, and were significantly younger, reported worse general health, complained of more somatic symptoms and urinary urgency, and had higher prevalence of hysterectomy, although the latter was inferior to that reported for IBS patients (17) . However, this study also had some limitations. In fact, more than 90% participants were white women, hardly representative of the normal population of that country (North America), with a low (about 50%) response rate to the questionnaire, and a high response rate from nursing-home residents (suggesting a possible assistance from third parties in compiling the questionnaire). Moreover the study, being based on a questionnaire, did not include any physiologic measurement of these patients.
A more recent retrospective study aimed at comparing PC patients with those with IBS by means of basal and follow-up (6, 9, 12 and 15 months after the baseline period) questionnaires, using the newly implemented Rome III criteria (18) . The authors showed that PC patients, compared to C-IBS ones, display higher pain scores, lower education status, greater healthcare utilization, and higher number of surgical procedures. During 1-yr of follow-up, PC patients maintained on average high pain scores, with those with high scores switching to lower scores in the time course, whereas those with low pain scores maintained the same profile. Moreover, stool frequency in this group was intermediate between that of patients with constipation-predominant IBS and alternating bowel habits IBS. Study limitation are due to the fact that a painless constipation group was not included, to the inclusion of patients with only moderate/severe symptoms (hardly representative of the universe of PC/IBS patients), and the lack of physiologic measurements in these subjects.
Another study on about 300 constipated patients investigated whether bowel symptoms correlated with colon transit time, faecal loading (coprostasis), and colon length (19) . This study showed that abdominal pain was complained of about 85% patients, that it was significantly correlated with distal faecal load and with a radiologically demonstrated redundant colon. Unfortunately, although this study included physiological variables measurement, it was not carried out with standard inclusion criteria; thus the patients' cohort under investigation was likely quite heterogeneous.
DISCUSSION
There are few doubts that, notwithstanding the efforts to speak a common language and the attempts toward the best possible classifications, there is still a growing need (especially for research purposes) to have available better identification of homogeneous subgroups of patients with functional bowel disorders (20) .
Although clinically a true entity, PC is an orphan one, since it still does not fit in any classification scheme, at least from a formal point of view. Unfortunately, specific studies on this condition are very few, and mostly based on clinical questionnaires without objective data to support any etiological grounds; even studies assessing the relationship between symptoms and pathophysiology in constipated patients did not discriminate between painful and painless patients (21, 22) . Which pathophysiological mechanisms may be inferred from the scarce data available?
For instance, it could hypothesize that an abnormal colorectal motility might play some role in the genesis of symptoms of these subjects. The fact that PC patients seem to have abnormal anorectal variables and increased faecal loading in the distal colon is consistent with the old concept of a "colonic brake" in the left segments of the viscus of some subset of constipated subjects, i.e. of the "spastic colon" (23, 24) . This concept has been confirmed by electromyographic and balloon distension studies in constipated patients (25, 26) and by manometric studies in C-IBS patients, in whom a definite correlation between pain and motor/sensory abnormalities was documented (27, 28) . However, such studies are lacking in PC patients. The recent introduction of new analysis systems (29) and of high-resolution manometric catheters for colonic motility (30) could, perhaps, reveal new insights on these aspects in the near future.
Interestingly, PC was significantly correlated with the presence of a (radiologically demonstrated) redundant colon and coprostasis (19) . Although in older studies a redundant colon was associated with marked constipation, pain and gas (31) , it is presently thought that colonic length does not represent a significant factor in constipation (32) . Further studies are needed to explore this association. Concerning coprostasis, the use of scintigraphic techniques (33) might help in delucidating this issue.
CONCLUSION
At present, it appears that PC may be still considered a poorly known entity, similar but not identical to C-IBS, that should however be recognized to avoid confusion with the former (especially for clinical trials) and to plan more targeted therapeutic interventions. In fact, since PC patients seem to have high pain scores, this (similar to what happens in other functional bowel disorders) may result in poorer health status, more severe psychological disturbances, and greater healthcare utilization (34) . Moreover, since PC patients take more medications than those with IBS (18), it is possible that narcotics are prescribed for the pain, and these may worsen both the constipation and the pain itself (35) , perpetuating a vicious cycle.
How can we define, at this point, PC? Perhaps, the better way, waiting for more in-depth studies on the pathopysiological and clinical aspects of this entity, could be that of identifying these patients as those fulfilling the criteria for functional constipation associated to frequent (at least once per week) abdominal pain. Thus, the above observations confirm once again that the Rome criteria are not perfect (36) (37) (38) , but that the underlying classification process is the right one, possibly leading to further studies that will, hopefully, shed more light on those entities (such as chronic intestinal pseudoobstruction (39)) still unknown or obscured by more pharmacologically appealing ones.
